Abstract
Introduction
Although a rare syndrome and an important cause of intractable seizures, Dyke-Davidoff-Masson syndrome (DDMS) is not a difficult diagnosis to make in the era when neuroimaging has profoundly improved epilepsy care. Acquired or congenital (infantile) cerebral hemiatrophy, also referred to as DDMS, is a diagnostic constellation made up of hemiparesis, seizure, facial asymmetry and intellectual disability. On brain imaging, the findings of cerebral hemiatrophy, calvarial thickening, and hyperpneumatization of the frontal sinuses confirm the diagnosis. 1 The significance of early and correct diagnosis is the prospect of improving the patient's prognosis and improving their quality of life. This case illustrates the need for awareness among epilepsy care providers, while emphasizing early and exhaustive evaluation of patients with epilepsy in sub-Saharan African setting where diagnostic gap is still close to 40%. 2 We report a case of DDMS in a Nigerian with childhood onset epilepsy and review the literature.
Case Report
A 27 year old lady presented to our clinic in company of the father on account of recurrent seizures and poor scholastic performance. There was no history of mother's ill health during pregnancy. Her delivery was normal and she cried immediately after birth. She had normal development up till when she was 2 years old. Her illness began about this time, when she had a febrile seizure which was described as focal clonic involving the left side of the body. The seizure eventually became bilateral tonic-clonic and she became unconscious for three days. She was managed for acute complex febrile seizure. On discharge, she had residual left hemiparesis.
About 15yrs ago, she developed generalized tonic-clonic epileptic seizures. She has low intellectual ability and poor scholastic performance which prevented her from completing her secondary education. She had been on phenobarbital, carbamazepine and phenytoin sodium at different times. She presented to us with poor seizure control and gingival hyperplasia. Her general physical examination revealed a young lady who was small for age with a weight of 43.7 kg and height of 1.56 meters (Body Mass Index, BMI= 17.9 kg/m2). She had gingival hyperplasia. Her score on Ravens Standard Progressive Matrices (RSPM) was 11/60, indicating a grade-V intellectual impairment (below the 5 th percentile for her age). .Furthermore on MRI, she had right calvarium thickening (Images A and B) and hyperpneumatization of the frontal sinus (Image C). Her EEG showed low amplitudes of the background activities on the right channels with interminent burst of generalized sharp and slow wave complexes. These features place her in the ILAE category of epilepsy with structural-metabolic causes. 3 She is presently on twice daily dose of 400mg valproic acid. Her seizure frequency has reduced from "at least once a week" to "< weekly but at least once a month". She is also regular on her physical and cognitive neuro-rehabilitation sessions. Currently, she is still being followed up.
Discussion
The findings of cerebral hemiatrophy, calvarial thickening and hyperpneumatization of the frontal sinuses on MRI, in the setting of refractory seizure, intellectual impairment and hemibody atrophy is diagnostic of DDMS as in this case. For epilepsy care givers, our case illustrates the fact that not all seizures that are associated with hemibody atrophy is Rasmussen encephalitis (chronically progressive immune mediated inflammation of the brain of uncertain aetiology), although, that should aptly be considered. Acute focal weakness following a seizure in a child has many serious and treatable causes. Although benign aetiology such as Todd's paralysis as well as metabolic aetiologies such as glucose, Na +, K +, Ca 2+ and Mg
2+
abnormalities are easily identifiable, structural lesions such as neoplasms, intracerebral abscesses, acute disseminated encephalomyelitis, developmental brain malformations, or signs of trauma and vascular disorders such as ischemic or hemorrhagic infarctions should be excluded. 4 Hemiconvulsion-Hemiplegia (HH) syndrome should also be entertained. In HHS, neuroradiological studies show unilateral edematous swelling of the epileptic hemisphere at the time of initial status epilepticus (SE). 4 Although neuroimaging studies were not conducted at the time of the initial insult in the presented case, the generalized tonic clonic seizures after hemiconvulsions, that characterized this patient's presentation, is less typical of hemiconvulsions, hemiplegia, and epilepsy (HHE) syndrome, which is characterized by hemiconvulsions alone. This is in addition to the long latency (10 years) between the acute encephalopathy and the onset of epilepsy (typically 2months to 2 years in HHE), 5 though the two syndromes have been recognized synonymously. 6 Other differential diagnoses should include Sturge Weber syndrome, basal ganglia germinoma, SilverRussel syndrome, Fishmann syndrome and linear nevus sebaceous syndrome. In Rasmussen encephalitis, the calvarial changes are not found. Basal ganglia germinoma presents with similar clinical features but brain imaging reveals cystic areas, focal hemorrhages, and mild surrounding edema along with calvarial changes. 7 In Sturge-Weber syndrome, brain imaging shows enhancing pial angiomas and cortical calcifications in addition to the clinical features of the pharcomatosis. Silver-Russell syndrome is characterized by the classical facial phenotype (triangular face, small pointed chin, broad forehead, and thin wide mouth), poor growth with delayed bone age, clinodactyly, hemihypertrophy with normal head circumference, and normal intelligence. 7 Fishman syndrome or encephalocraniocutaneous lipomatosis is a rare neurocutaneous syndrome including unilateral cranial lipoma with lipodermoid of the eye, which presents usually with seizures. Neuroimaging, however, shows a calcified cortex and hemiatrophy. 7 Linear nevus sebaceous syndrome (a.k.a Schimmelpenning Feuerstein Mims syndrome) is characterized by typical facial nevus, mental retardation, recurrent seizures, and hemimegaencephaly. 8 
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Aetiological mechanism of DDMS is due to cerebral insult that may occur in utero or early in life. This informed the divisions into the two forms of the disease; acquired and congenital (infantile) types. The congenital or infantile type presents mostly during perinatal period or infancy while the acquired type depends on the time of the insult and may be seen in adolescent or adults. 1 In the congenital type, there is a midline shift towards the diseased side, and the sulcal prominence replacing the gliotic tissue is not present. 9 Three patterns of DDMS are recognized on MRI. Pattern I corresponds to diffuse cortical and subcortical atrophy. Pattern II is diffuse cortical atrophy coupled with porencephalic cysts while pattern III is previous infarction with gliosis in the middle cerebral artery (MCA) territory. 10 The clinical profile and imaging features in our patient are in keeping with acquired DDMS pattern III.
The mechanism of cerebral atrophy and the related progressive neurological deficit is posited to be due to several ischaemic episodes resulting from different causes, which reduce the production of brain-derived neurotrophic factors, that in turn leads to cerebral atrophy. 11 In some cases, DDMS is accompanied by crossed cerebro-cerebellar atrophy (CCA), which is thought to be a continuum of cerebro-cerebellar diaschisis (CCD). It has been postulated that frequent and excessive excitatory input during seizures via glutaminergic corticopontine-cerebellar pathways induces cerebellar atrophy in this group of patients. 12 The aetiology of DDMS in this case, is prolonged febrile seizures. The 3 days of unconsciousness was either a post-ictal state or coma of unknown aetiology (possibly non-convulsive status). The possible aetiological association between DDMS, prolonged febrile seizures and middle cerebral artery stroke have been described by extant literatures. 9 Because of the high incidence (11-18%) 13 of febrile seizures in our environment, with nearly 4% going on to develop epilepsy, 13 poor and unorthodox (often time wasting) management of febrile seizure should be highly discouraged to forestall untoward outcomes.
Medical treatment of DDMS includes rational use of anticonvulsants. If seizures are refractory or intractable, they can be treated surgically with hemispherectomy; which has an 85% chance of abating the seizure. 7 Long term management also includes physiotherapy, occupational therapy and speech therapy.
We could not offer hemispherectomy for our patient because epilepsy surgery and other state-of-the-art epilepsy care, such as vagus nerve stimulation (VNS) are still farfetched in our environment in Nigeria.
14 Currently; management of epilepsy is still limited to rationale use of the anti-seizure drugs (ASD). Relative high cost of ASD, on the background of high unemployment, poor remuneration and out-of pocket payment for treatment drives to poor adherence to medications and widening of the treatment gap. 15 In light of the foregoing, rapid resolution of acute symptomatic seizures should be advanced to prevent untoward outcome. Early diagnosis by appropriate imaging study, optimizing medical management of the seizures, and enhancing neurorehabilitation are equally important.
Conclusion.
To the best of our knowledge, this is the first case of DDMS described in our environment in Nigeria; although it has been described in other lower middle income countries like Iran, India, Tunisia and Turkey. The paucity of neuroimaging facilities in our region may deter early recognition and therefore a high clinical index of suspicion is required. We advocate prompt referral of patients with suspected DDMS and refractory epilepsy to regional specialty care facilities in underserved countries to facilitate an early diagnosis and to provide optimal regional treatment.
